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PURPOSE: To miniaturize a semiconductor integrated 
circuit device having bidirectional switch circuit without 
increasing the product cost 

CONSTITUTION: Within a bidirectional switch circuit 



wherein two each of MOSFET parts 3a, 3b are series- 
connected to make both parasitic diodes connect in 
inverse directions, respective two each of MOSFET 
parts are composed of plural longitudinal structured 
MOSFETs providing said two MOSFETs with common 
drain region so that they may be provided on the same 
semiconductor substrate to be mounted on one die pad. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is semiconductor integrated circuit equipment which has the bidirectional switching 
circuit in which carries out a series connection and the two MIS-FET sections become so that 
may be connected to hard flow in both parasitism diodes. The source field formed in the principal 
plane of a semi-conductor substrate in each of said two MIS-FET sections, The channel field 
formed in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS-FET of 1 which has the gate electrode prepared on said channel field and 
the drain field formed in the rear face of said semi-conductor substrate, or two or more end-fire 
array structures constitutes Semiconductor integrated circuit equipment characterized by 
preparing in the same semi-conductor substrate and coming to mount the same semi-conductor 
substrate on one drain polar zone by making common the drain field of said two MIS-FET 
sections. 

[Claim 2] It is semiconductor integrated circuit equipment which has the bidirectional switching 
circuit in which carries out a series connection and the two MIS-FET sections become so that 
may be connected to hard flow in both parasitism diodes. The source field formed in the principal 
plane of a semi-conductor substrate in each of said two MIS-FET sections. The channel field 
formed in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS-FET of 1 which has the gate electrode prepared on said channel field and 
the drain field formed in the rear face of said semi-conductor substrate, or two or more end-fire 
array structures constitutes Semiconductor integrated circuit equipment characterized by 
preparing in a separate semi-conductor substrate and coming to mount the separate semi- 
conductor substrate on one drain polar zone. 

[Claim 3] It is semiconductor integrated circuit equipment which has the bidirectional switching 
circuit in which carries out a series connection and the two MIS-FET sections become so that 
may be connected to hard flow in both parasitism diodes. The source field formed in the principal 
plane of a semi-conductor substrate in each of said two MIS-FET sections, The channel field 
formed in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS and FET of 1 which has the gate electrode prepared on said channel field 
and the drain field formed in the rear face of said semi-conductor substrate, or two or more 
end-fire array structures constitute, it prepares in a separate semi-conductor substrate. 
Semiconductor integrated circuit equipment characterized by mounting the separate semi- 
conductor substrate on a separate drain electrode, and coming to connect the source field of 
said two MIS-FET sections electrically. 

[Claim 4] Semiconductor integrated circuit equipment characterized by making the same 
mutually the structure and the number of MIS-FET of said end-fire array structures which 
constitute each of said two MIS-FET sections in semiconductor integrated circuit equipment 
according to claim 1, 2, or 3. 

[Claim 5] Semiconductor integrated circuit equipment characterized by making the same area of 
each two source electrodes of said of the MIS-FET section in semiconductor integrated circuit 
equipment given in any 1 term of claims 1-4. 

[Claim 6] Semiconductor integrated circuit equipment characterized by having arranged said 
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each two gate electrodes of the MIS-FET section in semiconductor integrated circuit equipment 
given in any 1 term of claims 1-5 so that it may become a line pair elephant or a point pair 
elephant mutually while making the same area of each two gate electrodes of said of the MIS- 
FET section. 

[Claim 7] In semiconductor integrated circuit equipment given in any 1 term of claims 1-6 While 
preparing the polar zone set as the potential and this potential of said drain field so that said 
source field and said gate electrode may be surrounded on the principal plane of the semi- 
conductor substrate with which said two MIS-FET sections were formed The impurity range 
which is introduced and becomes so that the impurity of the same electric conduction as the 
impurity contained in the semi-conductor substrate in the principal plane side upper part of the 
semi-conductor substrate with which said two MIS and FET sections were formed may serve as 
high concentration from the high impurity concentration of the semi-conductor substrate is 
prepared. Semiconductor integrated circuit equipment characterized by connecting said polar 
zone and said impurity range electrically. 

[Claim 8] Semiconductor integrated circuit equipment characterized by having arranged in 
semiconductor integrated circuit equipment given in any 1 term of claims 1-7 so that the 
adjoining side may become with a long side in each about the formation field of said two MIS- 
FET sections. 

[Claim 9] It is semiconductor integrated circuit equipment characterized by being the switching 
circuit section for said bidirectional switching circuit intercepting [ semiconductor integrated 
circuit equipment given in any 1 term of claims 1-8 is the protection network of a rechargeable 
battery, and ] some electric paths of said protection network in case said rechargeable battery is 
overdischarge or overcharge. 

[Claim 10] It is the manufacture approach of semiconductor integrated circuit equipment of 
having the bidirectional switching circuit in which carries out a series connection and the two 
MIS-FET sections become so that may be connected to hard flow in both parasitism diodes. The 
process which forms said MIS-FET section in each of two or more chip formation fields formed 
in the semi-conductor wafer, The manufacture approach of the semiconductor integrated circuit 
equipment characterized by having the process started as one semiconductor chip without 
dividing the chip formation field which adjoins in the case of the dicing process of said semi- 
conductor wafer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the semiconductor integrated circuit 
equipment which has the bidirectional switching circuit constituted by the two MOS-FET 
sections, concerning semiconductor integrated circuit equipment and its manufacturing 
technology, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] A bidirectional switching circuit is a switching circuit constituted 
when both parasitism diodes connect the two MOS-FET sections to a serial so that it may 
connect with hard flow mutually. 

[0003] As a semi-conductor product using a bidirectional switching circuit, there is a protection 
network of a lithium (Li) ion rechargeable battery, for example. This protection network is a 
circuit which protects Li ion rechargeable battery by intercepting a current path, when Li ion 
rechargeable battery becomes overcharge or overdischarge. 

[0004] About the protection network of this Li ion rechargeable battery, they are Nikkei Business 
Publications, April 26, 1993 issue, and "Nikkei electronics, for example. no.579"P1 18-P120 have 
a publication and one bidirectional switching circuit is constituted from this reference by two 
MOS-FET by which packaging was carried out separately. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art which 
constitutes one bidirectional switching circuit by MOS-FET by which packaging was carried out 
separately, this invention person found out that there were the following problems. 
[0006] That is, since two MOS-FET which constitutes a bidirectional switching circuit was 
conventionally held in the respectively separate package, the arrangement field for wiring which 
connects the package arrangement field and each package for two packages was needed, and 
there was a problem which checks contraction of the occupancy area of a bidirectional switching 
circuit. 

[0007] Moreover, since advanced techniques, such as making a chip size small or making 
thickness of a package thin, were needed in order to have made the bidirectional switching 
circuit small, there was a problem which checks the cost reduction of a semi-conductor product 

[0008] This invention is made paying attention to the above-mentioned technical problem, and 
the purpose is in offering the technique which can make small the semiconductor integrated 
circuit equipment which has a bidirectional switching circuit. 

[0009] Other purposes of this invention are to offer the technique which can make small the 
semiconductor integrated circuit equipment which has a bidirectional switching circuit, without 
making cost high. 

[0010] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
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explained among invention indicated in this application. 

[0012] Namely, the semiconductor integrated circuit equipment of this invention is 
semiconductor integrated circuit equipment which has the bidirectional switching circuit in which 
carries out a series connection and the two MIS-FET sections become so that may be 
connected to hard flow in both parasitism diodes. The source field formed in the principal plane 
of a semi-conductor substrate in each of said two MIS-FET sections, The channel field formed 
in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS-FET of 1 which has the gate electrode prepared on said channel field and 
the drain field formed in the rear face of said semi-conductor substrate, or two or more endHlre 
array structures constitutes By making common the drain field of said two MIS-FET sections, it 
prepares in the same semi-conductor substrate, and comes to mount the same semi-conductor 
substrate on one drain polar zone. 

[0013] Moreover, the semiconductor integrated circuit equipment of this invention is 
semiconductor integrated circuit equipment which has the bidirectional switching circuit in which 
carries out a series connection and the two MIS-FET sections become so that may be 
connected to hard flow in both parasitism diodes. The source field formed in the principal plane 
of a semi-conductor substrate in each of said two MIS-FET sections, The channel field formed 
in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS-FET of 1 which has the gate electrode prepared on said channel field and 
the drain field formed in the rear face of said semi-conductor substrate, or two or more end-fire 
array structures constitutes It prepares in a separate semi-conductor substrate, and comes to 
mount the separate semi-conductor substrate on one drain polar zone. 
[0014] Moreover, the semiconductor integrated circuit equipment of this invention is 
semiconductor integrated circuit equipment which has the bidirectional switching circuit in which 
carries out a series connection and the two MIS-FET sections become so that may be 
connected to hard flow in both parasitism diodes. The source field formed in the principal plane 
of a semi-conductor substrate in each of said two MIS-FET sections, The channel field formed 
in the principal plane of said semi-conductor substrate so that said source field might be 
adjoined, While MIS and FET of 1 which has the gate electrode prepared on said channel field 
and the drain field formed in the rear face of said semi-conductor substrate, or two or more 
end-fire array structures constitute, it prepares in a separate semi-conductor substrate. The 
separate semi-conductor substrate is mounted on a separate drain electrode, and it comes to 
connect the source field of said two MIS-FET sections electrically. 

[0015] Moreover, the semiconductor integrated circuit equipment of this invention makes the 
same mutually the structure and the number of MIS-FET of said end-fire array structures which 
constitute each of said two MIS and FET sections. 

[0016] Moreover, the semiconductor integrated circuit equipment of this invention makes the 
same area of each two source electrodes of said of the MIS-FET section. 

[0017] Moreover, the semiconductor integrated circuit equipment of this invention arranges said 
each two gate electrodes of MIS and the FET section so that it may become a line pair elephant 
or a point pair elephant mutually, while making the same area of each two gate electrodes of said 
of the MIS-FET section. 

[0018] Moreover, the semiconductor integrated circuit equipment of this invention so that said 
source field and said gate electrode may be surrounded on the principal plane of the semi- 
conductor substrate with which said two MIS and FET sections were formed While preparing the 
polar zone set as the potential and this potential of said drain field The impurity range which is 
introduced and becomes so that the impurity of the same electric conduction as the impurity 
contained in the semi-conductor substrate in the principal plane side upper part of the semi- 
conductor substrate with which said two MIS and FET were formed may serve as high 
concentration from the high impurity concentration of the semi-conductor substrate is prepared. 
Said polar zone and said impurity range are connected electrically. 

[0019] Moreover, the semiconductor integrated circuit equipment of this invention arranges the 
formation field of said two MIS-FET sections so that the adjoining side may turn into a long side 
in each. 
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[0020] Moreover, the manufacture approach of the semiconductor integrated circuit equipment 
of this invention It is the manufacture approach of semiconductor integrated circuit equipment of 
having the bidirectional switching circuit in which carries out a series connection and the two 
MIS-FET sections become so that may be connected to hard flow in both parasitism diodes. It 
has the process started as one semiconductor chip without dividing two chip formation fields 
which adjoin in the case of the process which forms said MIS-FET section in each of two or 
more chip formation fields formed in the semi-conductor wafer, and the dicing process of said 
semi-conductor wafer. 
[0021] 

[Function] According to the semiconductor integrated circuit equipment of above-mentioned this 
invention, the two MIS-FET sections which constitute a bidirectional switching circuit can be 
held in one package. 

[0022] According to the semiconductor integrated circuit equipment of above-mentioned this 
invention, the electrical characteristics and the engine performance of that each section of MIS- 
FET can be made almost the same by unifying the specification of each component of the two 
MIS-FET sections which constitute a bidirectional switching circuit etc. 

[0023] Since the area of the field which passes a current when two MIS-FET section formation 
fields were made for that each side of contiguity to turn into a long side can be increased 
according to the semiconductor integrated circuit equipment of above-mentioned this invention, 
the electric resistance in a circuit can be reduced. 

[0024] According to the manufacture approach of the semiconductor integrated circuit 
equipment of above-mentioned this invention, the two MIS-FET sections can be held in one 
package, when it can prepare on one semiconductor chip also not using advanced techniques, 
such as a component and a detailed-ized technique of wiring. 
[0025] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
[0026] The circuit diagram of semiconductor integrated circuit equipment whose drawing 1 is one 
example of this invention, (Example 1) The circuit diagram of the bidirectional switching circuit 
where drawing 2 constitutes the semiconductor integrated circuit equipment of drawing 1 , The 
top view of the semiconductor chip with which drawing 3 R> 3 has the bidirectional switching 
circuit of drawing 2 , An explanatory view for the sectional view, drawing 5 , and drawing 6 of an 
IV-IV line of drawing 3 to explain the field arrangement in the semiconductor chip of drawing 3 in 
drawing 4 , The sectional view of the package body of drawing 10 and drawing 12 of the 
perspective view of the package body with which drawing 7 - drawing 9 close the important 
section sectional view of the semiconductor chip of drawing 3 , and drawing 10 closes the 
semiconductor chip of drawing 3 , and drawing 1 1 are the sectional views of the XII— XII line of 
drawing 10 . 

[0027] The semiconductor integrated circuit equipment of this example 1 is the protection 
network 1 as shown in drawing 1 . The protection network 1 of this example 1 is the positive 
electrode E1 of a power source. Negative electrode E2 The rechargeable batteries B1, such as Li 
rechargeable battery connected to the two-piece serial in between, and B~2 It is a circuit for 
protecting from overdischarge or overcharge, and has the control circuit 2 and the bidirectional 
switching circuit 3. 

[0028] The control circuit 2 and the bidirectional switching circuit 3 are held in each package, 
respectively. A control circuit 2, the bidirectional switching circuit 3 and a rechargeable battery 
B1, and B-2 It connects electrically through wiring on the wiring substrate which is not 
illustrated etc. In addition, about the package structure of the bidirectional switching circuit 3, it 
mentions later. 

[0029] A control circuit 2 is a rechargeable battery B1 and B-2. When it sets and overdischarge 
or overcharge arises, while detecting the condition of the overdischarge or overcharge, it is a 
circuit for controlling the on-off control action of the bidirectional switching circuit 3 based on 
the detection information. 

[0030] The power supply terminal VDD and earth terminal VSS of a control circuit 2 are a 
terminal for supplying supply voltage in a control circuit 2, and are the positive electrode E1 of a 
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power source, respectively. And negative electrode E2 of a power source It connects electrically. 

[0031] Moreover terminals CP1 and CP2 of a control circuit 2 And terminal VC A rechargeable 
battery B1 and B-2 It is a terminal for detecting overdischarge or a overcharge condition. 
Terminals CP1 and CP2 They are resistance R1 and R2, respectively. It minds and is a 
rechargeable battery B1, respectively. A positive electrode and rechargeable battery B-2 It 
connects with the negative electrode electrically. Moreover, terminal VC Rechargeable battery 
B1 A negative electrode and rechargeable battery B-2 It connects with wiring to which a 
positive electrode is connected electrically. 

[0032] Moreover, the control terminals VD1 and VD2 of a control circuit 2 are terminals for 
telling the control signal which controls the on-off control action of the bidirectional switching 
circuit 3, and are gate electrode 3ag of the MOS-FET sections 3a and 3b, and 3bg, respectively. 
It connects electrically. 

[0033] Moreover, terminal VM Negative electrode E2 of a power source It is resistance R3 to 
wiring to which the bidirectional switching circuit 3 is connected. It minds and connects 
electrically. Positive electrode E1 of a power source Rechargeable battery B1 Between positive 
electrodes, the fuse 4 is connected electrically. 

[0034] On the other hand, for the bidirectional switching circuit 3, as shown in drawing 1 and 
drawing 2 , the two MOS-FET sections 3a and 3b are both drain electrode 3ad and 3bd. It is in 
the connected condition, namely, they are the parasitism diodes D1 and D2 of both MOS-FET 
sections 3a and 3b. It is connected and constituted by the serial so that it may become hard 
flow connection. 

[0035] In addition, source electrode 3as of MOS-FET section 3a Rechargeable battery B-2 It 
connects with a negative electrode electrically and is source electrode 3bs of MOS-FET section 
3b. It connects with the negative electrode E2 of a power source electrically. 
[0036] By the way, in this example 1, as shown in drawing 3 and drawing 4 , the two above- 
mentioned MOS-FET sections 3a and 3b are formed in one semiconductor chip 5. For this 
reason, since the two MOS-FET sections 3a and 3b can be closed in one package, it is possible 
to make the bidirectional switching circuit 3 small. 

[0037] The semi-conductor substrate 6 which constitutes a semiconductor chip 5 consists for 
example, of a silicon (Si) single crystal of n form, and consists of semi-conductor substrate layer 
6a and epitaxial layer 6b of the upper layer. 

[0038] Gate electrode 3ag of the MOS-FET sections 3a and 3b described above on the principal 
plane of the semi-conductor substrate 6, and 3bg And source electrode 3as and 3bs It is formed. 
Gate electrode 3ag and 3bg And source electrode 3as and 3bs For example, it consists of a 
(Aluminum aluminum)-Si-copper (Cu) alloy. 

[0039] In addition, gate electrode 3ag and 3bg A broad field is a field for connecting a bonding 
wire so that it may mention later, moreover, connection hole TH1 Gate electrode 3ag and 3bg 
the hole punched at insulator layer 8a in order to connect a bonding wire to a broad field — a 
field — being shown — connection hole TH2 Source electrode 3as and 3bs the hole punched at 
insulator layer 8a in order to connect a bonding wire — it is a field. 

[0040] The dimension of the formation field of both MOS-FET sections 3a and 3b in every 
direction is equal. Moreover, each source electrode 3as of both MOS-FET sections 3a and 3b 
and 3bs Area is also the same. Moreover, each gate electrode 3ag and 3bg Area is also the 
same. Furthermore, gate electrode 3ag and 3bg It sets, and in the arrangement, it is arranged so 
that it may become a line pair elephant by making the central guard ring (polar zone) 7 into a 
boundary line. It is possible to make almost the same the electrical characteristics and the 
engine performance of those the each sections 3a and 3b of MOS-FET by these. 
[0041] moreover, the principal plane top of the semi-conductor substrate 6 — setting — gate 
electrode 3ag of the MOS-FET sections 3a and 3b of each [ center / the / periphery and 
center ], and 3bg And source electrode 3as and 3bs The guard ring 7 is formed so that it may 
surround. A guard ring 7 is a function part for preventing that consist for example, of an 
aluminum-Si-Cu alloy, and a foreign matter trespasses upon the interior of a semiconductor chip 
5 from the exterior of a semiconductor chip 5. 
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[0042] Furthermore, gate electrode 3ag which insulator layer 8a which consists of a silicon 
dioxide (Si02) has deposited on the principal plane of the semi-conductor substrate 6, and was 
described above by this, 3bg f source electrode 3as, and 3bs And the guard ring 7 is covered. In 
addition, the metal layer 9 is formed in the rear face of the semi-conductor substrate 6. 
[0043] Moreover, in this example 1, as shown in drawing 5 , in the semiconductor chip 5, two 
MOS-FET section formation fields A and B are arranged so that that each side of contiguity may 
be made into a long side. Since the area of the field which passes Current I can be increased by 
this, it is possible to reduce the electric resistance in the bidirectional switching circuit 3. 
[0044] For example, supposing it arranges both MOS-FET section formation fields A and B so 
that shorter sides may adjoin as shown in drawing 6 , it is because the area of the field which 
can pass Current I becomes small and the electric resistance in the bidirectional switching 
circuit 3 increases. 

[0045] Next, the above-mentioned structure of the MOS-FET sections 3a and 3b is explained 
using drawing 7 - drawing 9 . In addition, since the structure of the two MOS-FET sections 3a 
and 3b is identitas, MOS and FET section 3a are mainly explained here. 

[0046] MOS-FET section 3a is the power metal-oxide semiconductor field effect transistor 
three a1 of two or more end-fire array structures formed in the semi-conductor substrate 6. It 
is constituted. Here, it is the power metal-oxide semiconductor field effect transistor three a1 of 
the endHlre array structure of the MOS-FET sections 3a and 3b, and three b1. It is the same 
structure and has the same number. It is possible to make the electrical characteristics and the 
engine performance of those the each sections 3a and 3b of MOS-FET almost the same by this. 
[0047] Power metal-oxide semiconductor field effect transistor three al of endHlre array 
structure Source field 3as1 formed in the principal plane side of the semi-conductor substrate 6, 
and channel field 3ac which adjoins it Channel field 3ac It has gate electrode 3ag1 formed 
through gate-dieiectric-film 3aOX upwards, and drain field 3ad1 formed in the rearH'ace side of 
the semi-conductor substrate 6. 

[0048] Two or more impurity ranges 10 are formed in the upper layer of epitaxial layer 6b. It 
comes to introduce the boron of for example, p form impurity, and, as for the impurity range 10, 
source field 3as1 is formed in the field. Source field 3as1 is the connection hole TH3 which it 
came to introduce Lynn of n form impurity, or an arsenic (As), and was punched at insulator 
layer 8b. Source electrode 3as led and described above It connects electrically. 
[0049] Channel field 3ac It is formed in the field with which gate electrode 3ag1 laps in an 
impurity range 10. gate-dielectric-film 3aOX — for example, Si02 from — it becomes, each — 
gate electrode 3ag which described above gate electrode 3ag1 through the conductor layer 1 1 
which consists of low resistance polish recon and similarly consists of low resistance polish 
recon etc. It connects electrically. 

[0050] Drain field 3ad1 is constituted by semi-conductor substrate layer 6a. That is, a current is 
drain field 3ad1 to channel field 3ac of the rear face of the semi-conductor substrate 6. It leads, 
flows to source field 3as1, and is source electrode 3as. It has the structure of flowing. 
[0051] And in this example 1, drain field 3ad1 of the MOS-FET sections 3a and 3b and 3bd1 are 
common. It is possible for this to form the MOS-FET sections 3a and 3b on the same semi- 
conductor substrate 6. 

[0052] Moreover, the impurity range 12 is formed in the border area of the MOS-FET sections 
3a and 3b in this example 1. The impurity range 12 is formed so that the upper part of semi- 
conductor substrate layer 6a may be arrived at from the upper layer of for example, epitaxial 
layer 6b. Lynn of for example, n form impurity or As is introduced into the impurity range 12 
rather than the high impurity concentration of epitaxial layer 6b at high concentration. By having 
prepared this, it is possible to reduce the electric resistance between MOS-FET3a and 3b. An 
impurity range 1 2 is the connection hole TH3 punched at insulator layer 8b. It leads and 
connects with the guard ring 7 of the center of a semiconductor chip 5 electrically. 
[0053] Moreover, the guard ring 7 of the periphery of a semiconductor chip 5 is the connection 
hole TH3 punched at insulator layer 8b. It connects with the impurity range 13 which led and was 
formed in the upper part of epitaxial layer 6b electrically. Lynn of for example, n form impurity or 
an arsenic is introduced into the impurity range 13. 
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[0054] The upper part of epitaxial layer 6b of the periphery of a semiconductor chip 5 is 
reversed under the effect from a source field 3aS1 side and the 3bs1 side at the time of 
actuation of the MOS-FET sections 3a and 3b, and this impurity range 13 is formed in order to 
control that a flow field will be formed in that part. 

[0055] Here, drawing 4 , drawing 7 - drawing 9 explain the example of the manufacture approach 
of a semiconductor chip 5. 

[0056] first — for example, epitaxial in epitaxial layer 6b which consists for example, of an n form 
Si single crystal on semi-conductor substrate layer 6a which consists of an n form Si single 
crystal — after making it grow up by law, a field insulator layer and gate-dielectric-film 3aOX are 
formed. 

[0057] Then, pattern formation of gate electrode 3ag1 which consists of low resistance polish 
recon, and the 3bg1 is carried out on gate-dielectric-film 3aOX. 

[0058] Then, by using the gate electrode 3ag1 and 3bg1 as a mask, after introducing p form 
impurity for forming an impurity range 10 in the upper part of epitaxial layer 6b by the ion 
implantation method, n form impurity for forming source field 3as1 and 3bs1 is introduced by the 
ion implantation method. 

[0059] Subsequently, it heat-treats to the semi-conductor substrate 6, and they are source field 
3as1, 3bs1 and channel field 3ac, and 3bc by diffusion lengths difference. It forms in self align. 
[0060] then, the semi-conductor substrate 6 top — for example, Si02 from — the position of 
insulator layer after depositing becoming insulator layer 8b with CVD method etc. 8b 
connection hole TH3 It punches. 

[0061] Then, they are drain electrode 3ad, 3bd, source electrode 3as, and 3bs by carrying out 
patterning of the metal layer with a photolithography technique, after depositing the metal layer 
which consists for example, of an aluminum-Si-Cu alloy by the sputtering method etc. on the 
semi-conductor substrate 6. And a guard ring 7 is formed in coincidence. 

[0062] subsequently, the semi-conductor substrate 6 top — for example, Si02 from — insulator 
layer after depositing becoming insulator layer 8a with CVD method etc. 8a — gate electrode 
3ag and 3bg And source electrode 3as and 3bs The connection hole for a bonding field which a 
part exposes is formed. Then, the metal layer 9 is formed in the rear face of semi-conductor 
substrate layer 6a by the sputtering method etc., and manufacture processing is ended. 
Henceforth, it shifts like the usual erectors, such as wafer inspection, dicing processing, die 
bonding processing, and wirebonding processing. 

[0063] Next, drawing 10 - drawing 1 2 explain the package structure of the semiconductor 
integrated circuit equipment of this example 1. 

[0064] In this example 1, the package body 14 of an SIP (Single In-line Package) form as shown 
in drawing 10 is used as package structure. A package body 14 consists of resin of for example, 
an epoxy system, and extension formation of the lead of five 15L is carried out from the inferior 
surface of tongue. 

[0065] As shown in drawing 11 and drawing 12 , the above-mentioned semiconductor chip 5 of 
this example 1 is mounted on die pad (drain polar zone) 15P, after junctional-zone 16a (not 
shown to drawing 1 1 ) has connected electrically. 

[0066] Lead 15L and die pad 15P consist for example, of 42 alloys, and are lead 15LD for the 
drain electrodes of the center of the lead 15L. It is fabricated in one with die pad 15P. 
[0067] Gate electrode 3ag in MOS and the FET sections 3a and 3b of a semiconductor chip 5, 
and 3bg A bonding wire 17 is led and it is lead 15LG for the gate electrodes of the maximum 
outside of the lead 15L, respectively. It connects electrically. 

[0068] moreover, source electrode 3as in the MOS-FET sections 3a and 3b of a semiconductor 
chip 5 and 3bs a bonding wire 17 — leading — lead 15LS respectively for the source electrodes 
of the lead 15L It connects electrically. 

[0069] Thus, according to this example 1, it becomes possible to acquire the following 
effectiveness. 

[0070] (1) Since the two MOS-FET sections 3a and 3b which constitute the . bidirectional 
switching circuit 3 can be formed in one semiconductor chip 5 and can be closed in one package, 
it becomes possible to make the bidirectional switching circuit 3 small. 
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[0071] (2) Each end-fire array power metal-oxide semiconductor field effect transistor three a1 
of the MOS-FET sections 3a and 3b of both and three b1 Structure, Each and three b1 
[ power metal-oxide semiconductor field effect transistor / three a1 / the ] A number, each 
dimension of the formation field of MOS and the FET sections 3a and 3b in every direction, Each 
source electrode 3as and 3bs Area and each gate electrode 3ag, and 3bg While making area the 
same Gate electrode 3ag and 3bg By having made arrangement into the line pair elephant by 
making the central guard ring 7 into a boundary line, it becomes possible to make almost the 
same the electrical characteristics and the engine performance of those the each sections 3a 
and 3b of MOS-FET. 

[0072] (3) It becomes possible by having formed the guard ring 7 in the periphery of the .MOS- 
FET sections 3a and 3b to prevent that a foreign matter trespasses upon the interior of a 
semiconductor chip 5 from the exterior of a semiconductor chip 5. 

[0073] (4) By having established the impurity range 13 of high high impurity concentration in the 
upper part of epitaxial layer 6b of . guard ring 7 lower layer rather than epitaxial layer 6b, it 
becomes possible to prevent that a flow field will be formed in the lower layer of a guard ring 7 
working [ the MOS-FET sections 3a and 3b ]. 

[0074] (5) In the . semiconductor chip 5, since the area of the field which passes a current by 
having arranged the formation field of the two MOS-FET sections 3a and 3b so that that each 
side of contiguity may be made into a long side can be increased, it becomes possible to lower 
the electric resistance in the bidirectional switching circuit 3. 

[0075] (6) Since the electric resistance between MOS-FET3a and 3b can be lowered by having 
established the impurity range 1 2 set as high high impurity concentration rather than epitaxial 
layer 6b in the border area of the .MOS-FET sections 3a and 3b, it becomes possible to lower 
the electric resistance of the bidirectional switching circuit 3. 

[0076] (7) . above (2) - (4) It becomes possible to raise the dependability of semiconductor 
integrated circuit equipment. 

[0077] (8) . above (1) It becomes possible to raise the package packaging density on the wiring 
substrate which constitutes a protection network 1. 

[0078] The top view of the semiconductor chip which constitutes the semiconductor integrated 
circuit equipment whose drawing 13 is other examples of this invention, (Example 2) The 
perspective view of the package body with which drawing 14 closes the important section 
sectional view of the semiconductor chip of drawing 13 , and drawing 1515 closes the 
semiconductor chip of drawing 13 , The top view of a semiconductor chip for drawing 16 to show 
the connection condition of the package book inside of the body of drawing 15 , The top view of 
a semiconductor chip for an explanatory view for drawing 1 7 - drawing 19 to explain like the 
erector of the semiconductor integrated circuit equipment of this example 2 and drawing 20 to 
show the connection condition of the package book inside of the body of the semiconductor 
integrated circuit equipment which is the modification of this example 2, and drawing 21 are the 
sectional views of the XXI-XXI line of drawing 20 . 

[0079] The top view and important section sectional view of a semiconductor chip 5 which 
constitute the semiconductor integrated circuit equipment of this example 2 are shown in 
drawing 13 and drawing 14 , respectively. It is the same as that of said example 1 about a circuit, 
component structure, etc. which were formed in the semiconductor chip 5. 
[0080] However, in this example 2, the scribing field C is arranged between the centers of a 
semiconductor chip 5, i.e., the formation field of MOS and the FET sections 3a and 3b. And the 
guard ring 7 is formed so that the formation field of each MOS-FET sections 3a and 3b may be 
surrounded. Moreover, the above mentioned impurity range 13 is formed in the upper part of 
epitaxial layer 6b in the scribing field C. 

[0081] Next, drawing 15 R> 5 and drawin g 16 explain the package structure of this example 2. 
[0082] In this example 2, the package body 14 of an SOP (Small Outline Package) form as shown 
in drawing 15 is used as package structure. A package body 14 consists of resin of for example, 
an epoxy system, and lead 15L fabricated in the shape of [ a total of six ] a gull wing is projected 
from the both-sides side. 

[0083] As shown in drawing 16 , the above-mentioned semiconductor chip 5 of this example 2 is 
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mounted on die pad 15P t after the junctional zone (not shown) has connected electrically. 
[0084] Lead 15L and die pad 15P are lead 15LD for the drain electrodes of the center among 
lead 15L which consists of 42 alloys and has more than one in each of a both-sides side like said 
example 1. It is fabricated in one with die pad 15P. 

[0085] Gate electrode 3ag of the MOS and the FET sections 3a and 3b in a semiconductor chip 
5, and 3bg Bonding wires 17 and 17 are led and they are lead 15LG for the gate electrodes by 
the side of 1 side face, and 15LG. It connects electrically. 

[0086] Moreover, source electrode 3as of the MOS-FET sections 3a and 3b in a semiconductor 
chip 5 and 3bs lead bonding wires 17 and 17, and are lead 15LS for the source electrodes by the 
side of other side faces, and 15Ls. It connects electrically. 

[0087] Next, the assembly approach of this example 2 is explained using drawing 1 7 - Fig. 1919 . 
[0088] Drawing 17 shows the whole semi-conductor wafer 1 8 top view in front of a dicing 
process. On the principal plane of the semi-conductor wafer 18, two or more chip formation 
fields D are arranged regularly. MOS-FET section 3a (or MOS-FET section 3b) is formed in each 
chip formation field D. In addition, since both the MOS-FET sections 3a and 3b are the same 
structures, MOS-FET section 3a is temporarily indicated as a representative here. 
[0089] First, wafer inspection is conducted to such a semi-conductor wafer 18. A wafer 
inspection here is an inspection process for inspecting electrical characteristics etc. to MOS and 
FET section 3a of each chip formation field D on the semi-conductor wafer 18, and inspecting 
whether a defect is in MOS-FET section 3a in the chip formation field D. Here, as shown in 
drawing 18 , a fail mark M is attached to the chip formation field D judged that is poor. 
[0090] Then, dicing processing is performed to the semi-conductor wafer 18. Under the present 
circumstances, in this example 2, as shown in drawing 19 R> 9, when they carry out dicing, using 
two adjoining chip formation fields D and D as 1 set, one semiconductor chip 5 which consists of 
two chip formation fields D and D is cut down. That is, one semiconductor chip 5 with which the 
two MOS-FET sections 3a and 3a (3b) were formed is cut down. 

[0091] It is possible to reduce the manufacturing cost of a product by this, since two MOS and 
the FET sections 3a and 3b can be formed in one semiconductor chip 5 also not using advanced 
techniques, such as a detailed-ized technique of a component. 

[0092] Then, after mounting the semiconductor chip 5 on die pad 15P (refer to drawing 16 ) of a 
leadframe and connecting electrically each electrode (source electrode 3as and gate electrode 
3ag) and lead 15L using a bonding wire 17, the semiconductor integrated circuit equipment which 
has the package body 14 shown in drawing 15 is assembled by closing a semiconductor chip 5 
with the resin of an epoxy system, and forming lead 15L in the shape of a gull wing etc. further. 
[0093] By the way, as shown in drawing 19 , into the semiconductor chip 5, while adjoins and the 
chip formation field D may serve as a defect In this case, the scribing field C of that 
semiconductor chip 5 is cut, and the chip formation field D without a defect is taken out, and let 
this be one semiconductor chip. 

[0094] And as shown in drawing 20 and drawing 21 , semiconductor chip 5a which consists of 
one chip formation field D is mounted on [ of one / two ] die pad 15P through junctional-zone 
16b. Also in this case, like said example 1, semiconductor chips 5a and 5a are mounted so that 
the adjoining side of adjoining semiconductor chip 5a may turn into a long side. 
[0095] Then, what is necessary is just to assemble the semiconductor integrated circuit 
equipment which has the package body 14 shown in drawing 15 by carrying out the resin seal of 
the two semiconductor chips 5a and 5a. 

[0096] Thus, according to this example 2, it becomes possible to acquire the following 
effectiveness besides the effectiveness acquired in said example 1. 

[0097] (1) Since the two MOS-FET sections 3a and 3b can be formed in one semiconductor chip 
5 also not using advanced techniques, such as a detailed-ized technique of a component, by 
starting two chip formation fields D where it adjoins on . semi-conductor wafer 18 as one 
semiconductor chip 5, it becomes possible to reduce the manufacturing cost of a product. 
[0098] (2) When one chip formation field D is poor between two chip formation fields D where it 
adjoins on . semi-conductor wafer 18, or when the yield of the semi-conductor wafer 18 whole is 
bad, each chip formation field D is started, it is referred to as one semiconductor chip 5a, and it 
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becomes possible to correspond by preparing two of these and mounting on [ of one ] die pad 
15P. 

[0099] (Example 3) The circuit diagram of the bidirectional switching circuit which constitutes 
the semiconductor integrated circuit equipment whose drawing 22 is other examples of this 
invention, and drawing 23 are the top views of a semiconductor chip to show the connection 
condition of the package book inside of the body of the semiconductor integrated circuit 
equipment of drawing 22 . 

[0100] In this example 3 f the circuit connection condition of a bidirectional switching circuit 
differs from said examples 1 and 2. That is, as shown in drawing 22 , for the bidirectional 
switching circuit 3 of this example 3, the two MOS-FET sections 3a and 3b are both source 
electrode 3as and 3bs. They are the parasitism diodes D1 and D2 of both MOS-FET sections 3a 
and 3b by connecting. It is connected and constituted by the serial so that it may become hard 
flow connection. 

[0101] Drawing 23 explains the package structure in this case. In this case, the MOS-FET 
sections 3a and 3b are formed in the respectively separate semiconductor chips 5a and 5a. It is 
mounted on separate die pad 15P by which the semiconductor chips 5a and 5a were divided in 
each, respectively, and 15P. Die pads 15P and 15P are lead 15LD. It is formed in one and 
connects electrically. 

[0102] And source electrode 3as of each MOS-FET sections 3a and 3b and 3bs In between, it 
connects electrically mutually through the bonding wire 17. Moreover, gate electrode 3ag of each 
MOS-FET sections 3a and 3b and 3bg It connects electrically mutually through the bonding wire 
17. 

[0103] Also in this example 3, the closure of the two MOS-FET sections 3a and 3b is carried out 
into one package body 14. For this reason, it is possible to make the bidirectional switching 
circuit 3 small. 

[0104] Therefore, it also sets to this example 3 and is (1) of said example 1. - (4) And (8) It 
becomes possible to acquire effectiveness. 

[0105] As mentioned above, although invention made by this invention person was concretely 
explained based on the example, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to said examples 1-3, and does not deviate from the 
summary. 

[0106] For example, in said examples 1-3, although the case where a rechargeable battery was 
made into Li ion rechargeable battery was explained, it may not be limited to this, and can 
change variously, for example, a (Nickel nickel)-KADONIUMU (Cd) cell and a Ni-H battery are 
sufficient. 

[0107] Moreover, you may make it establish the embedded field 19 in the lower layer of the 
impurity range 12, as the structure of the border area of the MOS-FET section is not limited to 
the structure of said example 1, and can be changed variously, for example, it is shown in 
drawing 24 . In the embedded field 19, the same extent installation of the impurity of the same 
electric conduction form as an impurity range 12 is carried out with the high impurity 
concentration of an impurity range 12. This becomes possible to lower the electric resistance in 
a bidirectional switching circuit further. 

[0108] Moreover, as shown, for example in drawing 25 , it is good also as structure where a guard 
ring is not prepared in the border area of the MOS-FET sections 3a and 3b. This becomes 
possible to reduce the area of a semiconductor chip 5. 

[0109] Moreover, you may make it the structure of a package pull out a source electrode by two 
or more bonding wires 17 from each of the MOS-FET sections 3a and 3b, as it is not limited to 
said examples 1-3, and it can change variously, for example, it is shown in drawing 26 . This 
becomes possible to lower resistance of a bidirectional switching circuit. In this case, gate 
electrode 3ag and 3bg It arranges so that it may become a point pair elephant mutually. 
[0110] Moreover, you may make it pull out each source electrode of the MOS-FET sections 3a 
and 3b from the side face in which package bodies 14 differ, as shown, for example in drawing 
27 . 

[0111] Although the condition that it is formed in semiconductor chip 5a from which the MOS- 
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FET sections 3a and 3b differ, respectively, and that each [ of a semiconductor chip ] 5a is 
mounted on [ of one ] die pad 15P is shown in drawing 27 , as shown, for example in drawing 28 , 
the MOS-FET sections 3a and 3b are formed in one semiconductor chip 5, and it may be made 
to mount it on [ of one ] die pad 15P here. When it carries out like drawing 28 and a package 
body 14 can be made small since spacing between MOS-FET section 3a and 3b can be narrowed 
rather than the case of drawing 27 R> 7, it becomes possible to also lower electric resistance. 
[01 12] Moreover, you may make it join a radiator 20 to the rear face of die pad 15P through 
junctional-zone 16c, as shown, for example in drawing 29 . A radiator 20 is a member for 
radiating outside the heat which it was indifferent from metals, such as Cu, and was generated 
with the semiconductor chip 5. The whole surface of a radiator 20 is exposed from the package 
body 14 in order to make heat dissipation nature good. 

[0113] Although the above explanation explained the case where invention mainly made by this 
invention person was applied to the protection network of the rechargeable battery which is a 
field of the invention used as the background, it is also possible to apply to the circuit apparatus 
which is not limited to this but has bidirectional switching circuits, such as an alternative of a 
mechanical relay, applicable variously. 
[0114] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0115] (1) Since the two MIS-FET sections which constitute a bidirectional switching circuit can 
be held in one package according to the semiconductor integrated circuit equipment of this 
invention of which . above was done, it becomes possible to make small the semiconductor 
integrated circuit equipment which has a bidirectional switching circuit. 

[0116] (2) Since the electrical characteristics and the engine performance of that each section 
of MIS-FET can be made almost the same by unifying the specification of each component of 
the two MIS-FET sections which constitute a bidirectional switching circuit etc. according to the 
semiconductor integrated circuit equipment of this invention of which . above was done, it 
becomes possible to raise the stability of the bidirectional switching circuit of operation. 
[0117] (3) Since the area of the field which passes a current when two MIS-FET section 
formation fields were made for that each side of contiguity to turn into a long side can be 
increased according to the semiconductor integrated circuit equipment of this invention of 
which . above was done, it becomes possible to reduce the electric resistance in a circuit. 
[0118] (4) . — according to the manufacture approach of the semiconductor integrated circuit 
equipment of said this invention carried out, advanced techniques, such as a component and a 
detailed-ized technique of wiring, are not used for two MIS and the FET sections — also coming 
out — when it can prepare on one semiconductor chip, since it can hold in one package, it 
becomes possible to make small the semiconductor integrated circuit equipment which has the 
bidirectional switching circuit, without making cost high. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the semiconductor integrated circuit equipment which is 
one example of this invention. 

[Drawing 2] It is the circuit diagram of the bidirectional switching circuit which constitutes the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 3] It is the top view of the semiconductor chip which has the bidirectional switching 
circuit of drawing 2 . 

[Drawing 4] It is the sectional view of the IV-IV line of drawing 3 . 

[Drawing 5] It is an explanatory view for explaining the field arrangement in the semiconductor 
chip of drawing 3 . 

[Drawing 6] It is an explanatory view for explaining the field arrangement in the semiconductor 
chip of drawing 3 . 

[Drawing 7] It is the important section sectional view of the semiconductor chip of drawing 3 . 
[Drawing 8] It is the important section sectional view of the semiconductor chip of drawing 3 . 
[Drawing 9] It is the important section sectional view of the semiconductor chip of drawing 3 . 
[Drawing 10] It is the perspective view of the package body which closes the semiconductor chip 
of drawing 3 . 

[Drawing 1 1] It is the sectional view of the package body of drawing 10 . 
[Drawing 12] It is the sectional view of the XII— XII line of drawing 10 . 

[Drawing 13] It is the top view of the semiconductor chip which constitutes the semiconductor 
integrated circuit equipment which is other examples of this invention. 

[Drawing 14] It is the important section sectional view of the semiconductor chip of drawing 13 . 
[Drawing 15] It is the perspective view of the package body which closes the semiconductor chip 
of drawing 13 . 

[Drawing 16] It is the top view of a semiconductor chip to show the connection condition of the 
package book inside of the body of drawing 15 . 

[Drawing 17] It is an explanatory view for explaining like the erector of the semiconductor 
integrated circuit equipment of drawing 13 . 

[Drawing 18] It is an explanatory view for explaining like the erector of the semiconductor 
integrated circuit equipment of drawing 13 . 

[Drawing 19] It is an explanatory view for explaining like the erector of the semiconductor 
integrated circuit equipment of drawing 13 . 

[Drawing 20] It is the top view of a semiconductor chip to show the connection condition of the 
package book inside of the body which constitutes the semiconductor integrated circuit 
equipment which is other examples of this invention. 
[Drawing 21] It is the sectional view of the XXI-XXI line of drawing 20 . 

[Drawing 22] It is the circuit diagram of the bidirectional switching circuit which constitutes the 
semiconductor integrated circuit equipment which is other examples of this invention. 
[Drawing 23] It is the top view of a semiconductor chip to show the connection condition of the 
package book inside of the body of the semiconductor integrated circuit equipment of drawing 
22 . 
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[Drawing 24] It is the important section sectional view of the semiconductor chip which 
constitutes the semiconductor integrated circuit equipment which is other examples of this 
invention. 

[Drawing 25] It is the important section sectional view of the semiconductor chip which 
constitutes the semiconductor integrated circuit equipment which is other examples of this 
invention. 

[Drawing 26] It is the top view of a semiconductor chip to show the connection condition within 
the PA@KKEJI body which constitutes the semiconductor integrated circuit equipment which is 
other examples of this invention. 

[Drawing 27] It is the top view of a semiconductor chip to show the connection condition within 
the PA@KKEJI body which constitutes the semiconductor integrated circuit equipment which is 
other examples of this invention. 

[Drawing 28] It is the top view of a semiconductor chip to show the connection condition within 
the PAOKKEJI body which constitutes the semiconductor integrated circuit equipment which is 
other examples of this invention. 

[Drawing 29] It is the sectional view of the PA@KKEJI body which constitutes the semiconductor 
integrated circuit equipment which is other examples of this invention. 
[Description of Notations] 

1 Protection Network (Semiconductor Integrated Circuit Equipment) 

2 Control Circuit 

3 Bidirectional Switching Circuit 
3a, 3b MOS-FET section 
3ag(s), 3bg Gate electrode 
3ad(s), 3bd Drain electrode 
3as(es), 3bs Source electrode 

Three a1, three b1 Power metal-oxide semiconductor field effect transistor 

3ag(s)1, 3bg1 Gate electrode 

3ad(s)1, 3bd1 Drain field 

3as(es)1, 3bs1 Source field 

3ac(s), 3bc Channel field 

3aOX(s), 3bOX Gate dielectric film 

4 Fuse 

5 Semiconductor Chip 
5a Semiconductor chip 

6 Semi-conductor Substrate 

6a Semi-conductor substrate layer 
6b Epitaxial layer 

7 Guard Ring (Polar Zone) 
8a, 8b Insulator layer 

9 Metal Layer 

10 Impurity Range 

1 1 Conductor Layer 

12 Impurity Range 

13 Impurity Range 

14 Package Body 

15U 15LG, 15LD, 15LS Lead 
15P Die pad (drain polar zone) 
16a, 16b, 16c Junctional zone 

17 Bonding Wire 

18 Semi-conductor Wafer 

19 Embedded Field 

20 Radiator 

A, B MOS-FET section formation field 
C Scribing field 
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D Chip formation field 
M Fail mark 
I Current 

B1 f B-2 Rechargeable battery 
E1 Positive electrode 
E2 Negative electrode 
VDD Power supply terminal 
VSS Earth terminal 
VD1, VD2 Control terminal 
CP1, CP2, VC, VM Terminal 
R1 -R3 Resistance 
D1, D2 Parasitism diode 
TH1 -TH3 Connection hole 
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Sfl*©^»{*g1K£J3«*©FiW>m®_Hc|ggU 8? 
IB 2 <!©M IS • FE TgPWV-XM^^S^tcffii^ 

u r & s c ££#«&£ -r s m^wmkwmiw.. 

[t##J14] S**^l. 2*;fcU:3fB*c©**f*Slf* 
HSgSSgfCtel^-C, Huffi2ffl©M I S • FET3&©§* 

%mr&-?z>mEmBmm<DM i s • FEK^imo 1 
is. 

[litJfcJi 5 ] iitJfcJS 1 - 4 ©t>-r*x*>— ^KfBig©* 

^msass^sfcfcc^r, ffifa2<i©Mi s-fet 

gp©#/7©v-xmg©®«*|Bl— £ L/cC££!88fc£ 

[ w*Ji 6 ] f»*^ i - 5 ©i>-rn*>— JiKfB«g©¥ 
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^(**«[5I»S^Mti:*>^r. j5IB2<l©MI S-FET 
gB©&*©y- F^@©ffiM£l5l— £-f-5££4>K, bu 
132<1©MI S • F ETSfl©-^ ©y- F^*£5<.>(C 
i^^t^ £ £ £ <fc -5 {cffig 0 ft: C £ *<HtftSt £ 

-r jfiiiinssiiSSo 

[litJfcJS 7 3 mm 1 ~. 6 ©l^-r*i^-JIK:lBf5©¥ 

mtemm'immcte^'t: , B0132 <h©m i s • fet 
^c/iofBy-hm^^sxoHtfJ:^^. «reFu-f>« 

10 *sK©1i{£ £ |^«(i{CS5e3 nfcmfiggP^SW S £ £ 

tC. »tlB21@©M I S • F ETffl&Bl&$fttc!tm#^ 

ffi.<D3.mm±.mic*:<o¥mtm&< l c-gm2 ntc^mut 

i£i«g£ 5 icmAZ ftXtj; &7K«rtRtt«R(*. 

cit am 8 ] it*ja 1 — 7 ©c^-rn^— ^tcfBtiE©* 

*#»«[5]?g4IMfcfc<,>-t\ S5iB2<l©MI S-FET 

3B©fl&aw«*. -e-©s^©i^sr^a^J2£Aj:^ <: t 

20 ^tCiESbft:C£^lt£-r^¥«f*«li[iIS§iS„ 

[ 9 ] 1 - 8 © 1 » rn*>— ^cct Big©^ 
^rsj^ ^ ^IhI?s«. sfria 2 ^^rikAijascs* fc«a^t 
©x v ?-M$&%i-e$>z>c£%ft®t?z>mmt*iimm 

tit S<Ja 10] 2 <B©M I S • F E Ta5*^©^ 
^W^-- FAiiM^tc^Sn-Scfc^tcajnj^L-oa: 
S5K#Ffia* ^ 5. ^lHlSS*Wr-S*#f^il«lHl8§^g©S{ 
30 ^fiE-C«>o-C, ^*-?i^{C^$nfc«Sfe©^ f 
7 - 0fiS^«©S^i;cttiiBM I S • F E TSP£?fr?£-f£X 
«i. Hi|fB^<*^XM©^^^>^xli©^{C, 

mwcDstfflrsmw] 

[0 00 1 ] 

£V*<DMim%ffi!,zfflL. m(f2l<DMOS - FET 

s„ 

[0 002] 

OS • FETSP4. jtX^©^^^^"- F35«st>ccawr 
Injects n5 J; -5 icS?iJ{c^f ^ C £ cc J; 0 

[0003] v ^m^m^tc^Mwmsut 

LXit. Wi«'Jffi (Li) -l*>2-Xmi&<D(%m 
50 [HIS§3&s$,S„ C©^g|[5IS§«. L i A #>2'-!KWi&1) i i& 
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[0 00 4] C©L i ^*>2*«fc©S8iK(Coc» 
ttt. WittBgBPtt. 1 9 9 3^4,32 6B*fi\ 
rSlxU^FO^^X no. 579J PI 18-P 
12 0fc8E*»J**K Z<DjttVlt* loOSWfaX-f 

[0 0 0 5 ] 

FETCcj:or«^-r5±fBSe*©S$|}6c*5^r», t( 

[0 00 6 ] Ttttoft. jK*fii;W**Htt* 
«j£-r&2«DMOS - FET***l*ti8B<r©^»^ 

[0 00 7] 5R*lft^-/ sr^HI8*/h««C-r*K: 20 

[0 00 8] *»B9»±8B«HCC3||aLrtt3*ift:«>0 

[0 0 0 9] **W<Dffi©BW5i, 5R*I^I^ -f * ^0*8 
[0010] #}fflO||[E&6W*<l!)«0aWilf« 
[0011] 

[0012] ^ut>%. ^mm<o^mmmm^s 

2«<DMI S • FETSR*5R*oaffiy^*-F*« 

^rsjtc^M s ti z 9 5c m&mm l r «c * sswrifii * >r 40 

»M I S • F ET *a3W*S«©^ffiCCJB 
{CB0ta^a»»S«<DiffiCCjKJSlt3 *lfc* * * A««£ , 

VfMWOJIiBKJBJiBShfc FU>f>«B«i**tS 1 
*fc»2£t±(D«BB«JSOM I S ■ F ETttcfc-o-C*»J& 

■rsiifecc, fjia2®oMi s • fetsb©ku-/> 
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[0013] Jlfc. *J^O^»fl*»H!S*S««. 2 
fflCDM I S ■ F ET»*5R#<D*£y-/*-- K 

I S • FETSPcDS^^r, ^f$Sfi<D£I^M?n 
fcv-x««£* SWBv-^«««:iW»-rSJ:5«:«riB 

2«±©*J^»DM I S • FETia^tMt^t 

SiirxDFu-f >»ffiS_BcSl»LT ft & i><DX$> 

[ooHist «^o>¥«f*MHinnKa % 2 
m<om 1 s • f e t Fswawiai 

K*WTS^<^«taKS»^&or, *friB2ffloM 

I S • FETSSCDS*^ ^»Sft(D£I^M5n 
fcv WEV-^««Cc««-r*<l:5«:«rE 

2K±0«fBB«Jt©M I S • F ETCCj:or«lJ«^4 t 
fcSU^OFU-f >**_Bc||JlU ffjlB2ffi(DM I S • 

F E T»ov-^««*«»WK:asKortt*fc©r* 

[ 0 0 1 5 ] *fc. ^^o^vmuiBiRaaia. «r 

8B2ffl©M I S • F ET«OS^*»J5S^4SWa»»«t 
2©MI S • FETCD^igfc^tKfK^m^CH— iL/c 

lB2ffl©MI S • F ETS©#*©V~-*SS<BffiW* 
15— tlstcbCDXihZ> 0 

[0017]*fc. *?W®¥*fl*8lHtti»tt* itu 
IB 2 fflCDM I S • F E T dPCD& 1 <D¥— b MM<DM9^: 
m—t^r&ttbte, ffiiZ2m(DMl S • F E Tof0>& 

^iBgL/c4>CD"C^^> 0 

[ooi8]*fc. *mi<D¥m#mmMs&gmte. m 

fB2fflOM I S - F ET»3WJBSJE3*lte¥*»*1E©i 

SSHStHtfSiitKl, mjlB2M©MI S-FET^ 

^W 3 n /c^6«! i m— *«0^**»3W* 
0^#B«««Jt«fc 0 4> liiY«a i ft 4 «fc ^ CCa^A 3 ft ^> 

MmcmmLtci><Dx$>z> 0 



co o 1 9 3 *fc, xmiv^mmmmmsmtz. m 

*»B. 2m<DM IS-F ETWStSK*©***^*- 

LT^JO Ui-rxiMi & cor* & 0 
[0 0 2 1 ] 

5X#r*i* -f y *mm*mss z> 2 m<DM is-fe 

[0022] ±ELfc*«W©*a»»a»lIBa6««: J: 
htf, a*ft^-/v^H»*«WM'*2*lOMI S • F 
E TSikDS * 0«fiHKOAMF««ME--r & C «t K<£ o 
r k f©S^(DMI S • FETao^fl^fSttte^tfte 20 

[0 0 2 3] ±El/fc*»W©^»ft^aiia»i6IB«: J: 
tltf, 2fflCDM IS-FE TSU0J56««*^C!>&^©« 

[0 0 2 4] ±BLfc#»«©¥»IWIWi^W)» 
jS*ffiCCj:n«. 2 0CDMI S • FET3P£, 

r><D^&*v?±l,cmtZ>Ct&-CZZ±. lrXDJ* 30 

[0 0 2 5] 

[0026] nai B*ftwo- mmmx$> 

3 fr£H 2 <DW35fa* A ? rmffiZ^T Z^mfc^ * 7*© 
¥Wm. H4BB3CD I V- I VjROKffiEL 

cjfgi 6 bb 3 (D^f*^ * ^wo««E«*»wr &fc 40 

MIS, 01 0BH3(O#alW*^y^*»±'3"&^v^- 
^#ti^*4tBig. HI 1«H1 0©^'*^-5>*fr©« 
SB. B 1 2 BB 1 0 QX I I - X 1 I SKOBrfflBr * 

[0027] 1 o^mfcmmm&mmx, m 1 

IB, W^6i*?KOiE«El i*SE2 <fc<DHJCC2fflii[ 
yiJCc»fil3ftft:L i 2#*rft«OJ:5fc2#*rfeBl l B 
2 *JTO**fettjlS3E^6«HrS^©iaBr* 50 
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[0 0 2 8 ] W[pI5g2*>cfcy i )R*|nj^-Y * 7-0883 

b> -tn-enffl^cD^^^^-^ccjR^snrc**- 

0K2, 5K;fr|«j;W v^|51BS3*Jj:a f 2^C«rlbBi I B2 
B. H*L&C^E«K«±©B«^*aC'C«SW!jfic« 

y » js ec o c *ri«»a*r * . 

[0 0 2 9 1 MfPBK2». 2^«7feBl,B2 icte^r 

T3R*fiI * -f > ^@SS 3 CO * > - * V ttff *W»T * ft: 

[0 0 3 0 ] ©J|«K2©^iSa^VDDteJ:^ffitt«^- 
VssB. MieR2nicllKE«mf£fc»^ 

[0 0 3 1 ] *0fSPlPll»2<Di&?-CPl l CP2 teJ: 

wa-r-vc b> 2%*ttBi,B2 <Dj»ssrt5*/c«a^sm 

KS«ttttl-rSft:AOWF-C*«. «FPCPi f CP2 
tt. *tt^ftJSlaRl.R2 ^Lr^tl^tl2^«*B 
1 (OiEffi*Jj:a ! 2^«?lfeB2 <DfLSCC«aw«:««3iT, 

[0032] £tt. mffl®nk2<DtmM=r-vuL vd2 
b> stfrraj*-/ -y^isi]»3<D*>-*7»^«:SiiiBi-r* 

F E TSH3 a. 3 b(Dy- Mi3 aq,3 bq itaW 

[0 0 3 3] &tc. S^VM^ m^CD^#E2 ij?* 
rSjX-/ ^^[plSS3<h^JS^iB^iCffilaR3 ^ttt^ 

sm tomcat. t^-X4^i^icSM$nr^ 

[0 034] — ^, A v ^@SS3 H 1 *>ct 

^2tC^n-TJ:^fC, 2<@CDMO S • F ETSB3 a, 3 
b^, >R*©F U-/>«Si3 ad, 3 bd ^rS^L/ct^fiS 
-Ttcto^. S^MOS • FETS63 a, 3bcDf 

[0 0 3 5 ] fefe, MOS • F E TgfS3 aCDV-^mffi 
3asB, 2&mmB2 <DMm±M&mzWi%t2tl. U 
OS • F E TSP3 b<DV^^163 bs B. *ffi<D©« 

[0 0 3 6 ] <LC^t t *StlMliCfcl^lJ, S3fe 
iO*ia4tC*rJ:5f2:. ±iai//c2fi©MOS • FET 

& 0 C<Dtc&>. 2fflCDMOS • F ETSU3 a. 3 b * 1 



7 

[0 0 3 7] -V ^54»St5*«»Sfi6 

mtfnjg©^»;a> (si) **g»^6«co, * 

[0 0 3 8] ^NW**|R60^ffl±fiCtt. ±EOfcMO 
S-FETSB3a, 3 b©y- F«ffi3 a q,3 b q *sj: 
^V-XSS3as,3bs«3ntC^ 0 
13 aq,3 bq te<tl>*y-^Sfi3 as,3 bs It 
tfT;l>S-^A (A 1 ) - Si-S(Cu) 

[0 0 3 9] ttfc Y-hm&3 aq,3 bq OffCtttt 

q ,3bq ©ttEwacc^^^ >y^>r+*«i«-r*fc 

ftCcffiSIR 8 a te*?L3 *ife?L«tt*5*U *£*S?LT H 

2 V-^ft3 as,3 bs SC#>f >^7>ft4 
^T£fc«btC»ftJB8 aCC3^LSn/c?L««-r*£. 

[0 04 0 ] 5R#<DMOS • FET953 a, 3b(DM 

S«FETa53a, 3 b0^©V-X*«3as,3b 

3 aq,3 bq OffifSfcE)— i&^tt^c 

F««3 aq,3 bq Cctet>r«* ^(DSSdC^X. * 

MO S • F E TSP3 a , 3 b ©«SlW4*tt*5 Jr^'ttflB* 

[0 04 1 ] *3»*S«6<D^ffi±*CteC^r, * 

Effete I^©MOS - F E TSP3 a , 
3 b®y- F«ffi3 aq,3 bq J:CJf V-X«ffi3 a s, 
3bs^8C3 ffltf J: 5 F "J > y 7 jWKBES nri^ 
& 0 F »;>y7lt ffffctf A 1 - S i -Cu^ 

SWc K«J**«A T 4 <D * l^ih-T £ /c» ©«tBSP"C * £ . 
[0 04 2] 3 *SW*«R6<D*ffi±K:«, «*. 

IfnllfbWS (S i 0,)«>e>&&ifilHl8 a 3 

trcteD, ctiiCct^r±iau/cy- hm®3 aq,3 b 

q, v-*fBS3 as p 3 bs tsXVM- F U>y7*s» 
9#tJBfi8SiTCt»«. 

[0043] #5i*6Wl CCfcl^TK, BBCC^T 

t»jbj«««a. -eos^o^gffl^sai-r^ 
ass 3 cc*5 ^ mmmK^\m,t z>ct #*m ttz-ox 

[0 04 4] Be, H6CC*STJ:5ec, 

MOS • FETSB&S««A. B*. JffiaH±**H»T 
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S«fc5CcEBl/fc<!:"i-S£. H«£ I *WLHZ>mm<Dffi9 

[0 04 5 ] aat* _biSLfcMO S-FE T5I53 a . 3 
b(D«®^ll7-EI9*ffli>rSi0j*r4 o ttte. 2Mco 
MOS • F ET3P3 a, 3 b©#jfi«0— CC 
TBiiltMOS * FET8B3 acc-oi^riHiB-ra. 

[0 04 6 ] MOS * FETSP3 a«, *2»{*K«6 CC 
jtm2tltcm&<Dm%mm<D^V -MOS • FET3 a 
10 1 K<tr>T«J«StlTt»*. CCt, MOS • FET3S 
3 a, 3 b O W^I^^-M O S • F E T 3 a 1, 3 
bi fro. |HJ— SiftotW. cn 

&c£0, -e^^CDMOS • F E TSB3 a, 3b©lM 
ttte J: tftt IB* « KB 0 "T S C t W«m iftot 

[0 04 7 ] «#|§*4>/<<7-MOS * FET3al 

^#flcSS6CDiM(W5CJf$fiK3nfcV-^«RiS3 a 
sli, *tllcm&?Z* + *frffl&3 ac <b, ^**;U 
ffi«3 ac MB&1R3 a(K^LtM3n/c 

20 F H@ 3 a ql<t , mmtmfo 6 QMMffllJte0f& 5 ti 

/cKI/^>M«3adli^ltl^ B 
[0 04 8] xt^*S/t;H6 b©_bJBSCtt, ffitfc© 

|*Kcy-*M^c3 asl*MStlWS. y-*««3 
asltt, patfn«»^'J>^/£i(Jti (As) # 
«ASftTfctK ^.#M8 bfC^L^nfc^M?LTH3 

^jlcr±iaL/cy-^m#3 as i^SiWtcg&tfcsti 

30 [0 04 9 ] ft^M«3ac ^M^5M^ 1 0 dC 

*5i»ry- MS3 aoi^fi^^MWc^fiS^nrci 

&o y- h^Ji3 aQX^i, CT^(3!S i O, *>6££o 
Sy-F«ffi3aql«, W^^fiffitn^ U > 'J =J 

at), iiiG<(gfe6i^«;^';n>^6a4^{*iii 1 

[0 0 5 0] F >M^i3 a dlte, ^W*SS16 a 

«6 0Sffi(3!)FU>f>««3 adl*»6?' + *^IRi*3 a 
40 c ^:jlDry-^«gi^3 asliCfiSn. V-Xli3as 

[0051] -eor, $^MU cc*5^r« % mos • 

F E TnP3 a , 3 b CD FU^ >M^3 ado. 3 b dl#5ft 
a«C«C->T^S. CtlCCj:^, MOS • FETgP3 a, 
3 b *RI— ©¥W*»«6±{C^J5iS'rSC t3OTIj»t ft 

[0 0 5 2 ] $fc, *:^iSfeFU CC*5^r&*. MOS-F 
E T SB 3 a , 3 b Wc , ^K«9«ii|S 1 2 jW^jffi 

50 B6 b(D±g^^¥^<*»ffiS6 a©±»Cca-rSJ:9 
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*&l£5©y >£fc&*A s^xb^t'>tW6 b©^**^ 

«KJ:DfcflB^fc#A3ftTi>£. c#i*R»fcct 
fc<fc»K MOS • F ET3 a. 3 bHIOKSltSia«rfi« 

5©**©*/- K V>4fl £««W&C»fcSj|vCC>*. 
[0 0 5 3 ] *fc, *3W**v^5©^J«©^-Fy> 
^7«. feiHR8 bCcaffL3tifcSa*7LTH3 ^IDt 

[0 0 54] C®7KiR« 1 3 » % » 7*5 © 

J*J§<Dxfc'£*^ + ;l/Ji6 b©_LSB#SMOS • FETSB 
3 a, 3 b©ttfl3#CCV-;*««3 a SX 3bsl«3^6 

[0 05 5] CCT\ *2»{*^ ? 7*5 ©»ji#ffi<Z>«* 
[0 05 8 1 JT, «jlttn»Si*ISft*6«:6*» 20 
£*->i*;Wi6 btxfcr**sx^^tt«:J:-3rjaE«3-e 

[0 0 5 7] «^"C. HKMSR3 aQX±tC, 
(S»!a#y^y=i>3ft»J&«c*y- h**3 a(jl 3bql 

[0 05 8 ] ^©f£, ^©y-MS3aqX 3bgl£ 

ttfCJ:^t*AL«:a» V^W3asl 3bsl£rff* 

[0 05 9] *C»t\ ^©^#S«6 5C» UTSftMS 
£S£ LJEIfcftMBC Jfc o r > V - 3 a si, 3 b si 

+ 3ac,3bc^e eji^-wcc^-r 

[0 0 6 0 ] ffil>X. ¥a*f*^K6±CC % «*«S i O 

*©«W8 b©Bf5E<Dfii«{C««l?LTH3 *S£JL 40 
[0 0 6 1] -ecOf*. *©^a»ffS«6±CC, 0»*«A 

i - s i - cu^^e>«cs^BWB*x^^^y>yffi 

>ift3ad,3bd , y-X«S3 a s, 3 b s tsJz&ft 

- k y > * 7 4. 

[0 0 6 2 ] *0*3W*aHR6±(C, W*.«S 

i 0 2 ^6ttS«J»H8 atCVDffi^CCio-CiBIlL 
fc«. *©«M*R8 aCCy-hm^3 aq,3 bq 50 



«fBB¥8 - 3 2 0 6 0 

10 

V-XlS3as t 3 bs ©— gB#3ffiT£cfc5fc:#>:r 
6 a ©SMCC^JIJi 9 » # U > #mmc& 

[0 06 3 ] «K % #5ISS0J 1 O^M«fRilSiao 

[0 0 6 4] #5SHSWI 1 tcfeC^r ^* v ^--^flust 
UT, 0M.t2Hl OfC^i^feS I P (Single In-li 
ne Package) $r-*Zfc# 1 4#JBl>6*lTl> 

[0 0 6 5 ] ±iBi,ft:*se*0l i y'su. 

mi l*J<tWa 1 2fc?jVj-J:5K:, ^-/^^F (FU^ 
>H1SSI5) 1 5 P±{CS^S 1 6 a (0 1 1 {CttH^ti 

[0 06 6] y- K 1 5 LteXVm^v ¥ 1 5 P», 
©FL-l>lifflCDy-F 1 5 LD 5i, ^^7K15 

p<t— &mcm&2tixi*2> 0 

[0 0 6 7 ] *i»?^5<DMOS • FETSP3 a, 
3 b5C*JWSy- h^S3 ag,3 bg tt, ^>7W>^ 
•7^1 7£riit;T, fnWJ-F15LO^%©» 
*HM©y- h«ffifl3<Dy- F 1 5 LG <k«SW5CC««fc3 

[0 0 6 8] ^(*^^5©MOS • F 

3a, 3bfC^^7-XlS3as,3bsit sF>-r 

^^y-r^i 7^:j1dt. ^-n-eny- fisl©^ 
ftov-xttHoy-F i 5 ls 

[0 0 6 9] CCDJrSCC, *SI««l«CJ:ftK. OTO 

[0 0 7 0] a).5R*^-/^^HB3*«J5«-4 2« 
(DMOS • FETSP3 a, 3b£, 1 * ^ 

©-c\ ^^x^ ^^ssss^M^-r^ci^Djfgi 

[ 0 0 7 1 ] (2) 3$3i<DM O S • F E TSB 3 a , 3b© 
^©ffl^'W-MOS - FET3 al,3 bl ©fiti& % 
^©^&^7 ©A7-MO S - FET3al,3bl ©8fe, M 
OS-FETSB3a, 3b <DBf&ffl&<D& * Offl&Srtr 
ffi, ^©7-^li3 as,3 b s (DiS^O^© 

hmm3 ag,3 bg ©ffiffi^:^<b^^ i i fe{C. 

h^@3 ag,3 bq ©iBa^r**©^- KU 
^^iUr^^iL/ccitcj:^, ^-©^-^©M 
OS-FETSP3a. 3b <D*»fiM*tt*J<fc Vtt*B*« 
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[0 07 2] C3).MOS • FETSP3 a, 3 bCD^CC 

[0 0 7 3 ] (4).^F';>^7Tl^fc^*'>t^ 

3*»6^feci«:J:5, MOS-FE 
TSP3a, 3 b©tttf^Wc#- F y > ^7 ©TJSK^il 

^ D 10 
[0 074] C5) 5 CCtel,>T, 2fflOMO 

S ■ F E TSP3 a , 3 b CD^fSi^Sr, -e<DS*<DPfg 

[0 0 7 5 ] (6).MOS • FETSP3 a, 3bOiS« 

StlWlt»«»l 2*RWft:CiCCj:0. MOS • F 
ET 3 a, 3blBK>WRJ8tt*Ttf*Ct««r**0 20 

[0 07 6 ] (7) JbE(2) -C4) (C «fc 0 . 
S&SSSGXffBtt *rfiJ_b 3 if & C <b ifium <b ft 4 . 
[0 07 7 ] C8) .±12(1) Cc J: 0 , fS^lel&S 1 *»flE-r 

[0 0 7 8 ] (geSfi«2) HI 3«**IB<Ott<0^*6WI 

1 5 «H 1 3<D¥1»#? v 7^ii±?Z>^ y *r-~*?&# 
©$HJU2L M 1 6 tilSI 1 5 <D>* 9 ^r-i^**W©»BH* 

fcA©¥3JW*^2r^CD*MBI. B2 1BH2 0OXXI 
-XX l«©Kffiiar*£, 

[0 07 9] *^«2O^(*|«0KK«*«JSr 

[0 0 8 0 ] fc/cl, *SIJfiW2CC*5l»r«, 
*:/5<D"Wk 3*ttfc>%> MOS - F E T SP3 a , 3 b 

cdj&j0««<diw cc x * =y 4 tr > y«« c i$wm $ nr i » 
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